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ABSTRACT

Detailed study of conodont distribution laterally
within all members of the Stanton cyclothem (nearshore
shale, transgressive limestone, offshore shale, regressive
limestone, nearshore shale) shows that the vertical change
established for the entire cyclic Missourian sequence still
far outweighs lateral change. Basic patterns include:

1) Idiognathodus spp. are nearly ubiquitous, increasing

greatly in numbers from nearshore shales into the offshore
shale. 2) Anchignathodus minutus increases through the
limestone members toward the offshore shale, but decreases
into some gray shales and is not present in most of the
black shale samples. 3) Disaggregation of the black anoxic
facies of the offshore shale yielded Idiognathodus spp.,

Anchignathodus? sp. A, Idioprioniodus typus, and Gondolella

bella, all of which probably were pelagic. 4) A. sp. A,

I. typus, and G. bella are confined to the offshore shale
and adjacent portions of the two limestone members, thus
seem much more closely related to the deeper water phase

of deposition during maximum transgression than to specific
bottom environments, 5) Adetognathus spp. are scattered
sparsely throughout the cyclothem, tending to occur in
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higher numbers in samples associated with oolites and
channel flanks, but were not recovered from most of the
black shale samples. 6) Aethotaxis advena and Stepanovites
conflexa are rare and were possibly controlled somewhat

by lithologic association. 7) Depth zonation is reflected
by two groupings of species: a) Adetognathus spp.,
Idiognathodus spp., Anchignathodus minutus, Aethotaxis

advena, and Stepanovites conflexa, settled into waters of
all depths; whereas b) Anchignathodus? sp. A, Idioprioniodus

typus, and Gondolella bella, are species confined to deeper

water sediments,
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INTRODUCTION

Recent work on Pennsylvanian conodonts has established
certain aspects of their distribution, multielement
taxonomy, and probable ecology (g.g. Von Bitter, 1972,
19763 Merrill, 1973, 1975; Baesemann, 1973; Merrill and
Von Bitter, 1976). Analysis of Baesemann's data combined
with interpretation of the cyclic lithologic sequence, has
led to establishment of an ecologic model that explains
distribution of Missourian conodonts in eastern Kansas
(Heckel and Baesemann, 1975). It is based on the model
of Seddon and Sweet (1971), which assumes that most
conodonts were pelagic and that different species were
subject to vertical depth stratification. Their model was
illustrated by the analyses of certain Ordovician and
Devonian conodont faunas along traverses going offshore in
the direction of deeper water, and showing that the diver-
8ity of the conodonts increases in an additive fashion

with depth.

Geologic Setting

The Stanton Formation is one of the best exposed of
several predominantly carbonate formations in the Missourian

Stage of eastern Kansas (Figure 1) that are considered to



represent major marine transgressive-regressive sequences
by Heckel and Baesemann (1975). Because of this, intensive
investigation of many aspects of the Stanton Formation in
eastern Kansas has been undertaken. Specific studies
relate to depositional environment (Heckel, 1972a,b),
stratigraphy and lithology (Heckel, 1975a), macrofauna
(Senich, 1975; in prep.), and microfauna (M. D. Brondos,

in prep.).

The Stanton Formation crops out generally north to
south in eastern Kansas (Figure 2). In northeastern
Kansas, it is characterized by a laterally uniform sequence
of open-marine limestones and shales that defines the open
marine facies belt (Heckel, 1975b). This sequence consists
of three carbonate units (Captain Creek, Stoner, South
Bend) that are separated by two thin shales (Budora, Rock
Lake) (Figure 3). Each of the members is distinctive
enough to be delineated easily and traced laterally
(Heckel, 1975a).

In southeastern Kansas, the three carbonate members
of the Stanton Formation thicken into phylloid algal mound
complexes (Heckel and Cocke, 1969) that define the phylloid
algal mound facies belt (Figure 2). In this area, the two
shale members are less easily located, making delineation
and lateral tracing of members in the Stanton Formation

more difficult. However, in Montgomery County the thickened



carbonate members of the Stanton Formation thin drastically
and eventually disappear. At this point, the two inter-
vening shale members (Rock ILake, Eudora) become very thick
and define the terrigenous detrital facies belt (Figure 2).
The stratigraphic, lithologic, and geographic relationships
of these facies have been described by Heckel and Cocke
(1969) and Heckel (1972a, b; 1975a, b).

The mound sequence consists of buildups composed of
phylloid algal calcilutite with a Yrim" along the northwest
side composed of calcarenite (Figure 4). The buildups are
cut by contemporaneous channels filled with skeletal
calcarenite and calcilutite, black shale, gray shale,
conglomerate, and sandstone. Presently the topographic
expression at equivalent stratigraphic horizons between
the channels and the mounds involves about eighty feet
(twenty-five meters) of relief (Heckel, 1972a, b; 1975b).
Mound facies grade abruptly southward across the Elk River
valley in Montgomery County (Figure 5) into a thick
sequence of terrigenous detrital rocks (Figure 6) largely
calcareous to silty shale and sandstone, and including
thin layers of sponge-rich calcilutite, skeletal calcarenite
and oolite. The terrigenous detrital rocks include marine
to nearshore and shoreline facies that extend southward
into Oklahoma,

In the Pennsylvanian of eastern Kansas, a cyclothem is



is now defined by Heckel (1977) as a single transgressive-
regressive sequence consisting of limestone and shale
members in the following ascending order: outside (near-
shore) shale —- middle (transgressive) limestone -- core
(offshore) shale -- upper (regressive) limestone -- outside
(nearshore) shale. The core (offshore) shale represents
the maximum transgression and is normally marked by a
phosphatic black shale facies. The Stanton Formation,
together with the overlying and underlying shale units,

is considered to represent two more or less complete
cyclothem sequences. The lower or Stanton cyclothem con-
sists of; Vilas = outside shale, Captain Creek = middle
limestone, Eudora = core shale, Stoner = upper limestone,
Rock Lake = outside shale. Above the Stanton cyclothem
lies the incomplete South Bend cyclothem which consists of:
Rock Lake = outside shale, South Bend = middle limestone,
Weston = core shale at the base grading upward to outside
shale with no development of a regressive limestone member,
probably due to overwhelming detrital influx (P. H. Heckel,

personal communication, 1976).

Purpose and Scope

While knowledge of conodont distribution in the Stanton
Formation was available for northeastern Kansas (Baesemann,
1973), conodont distributions had not been studied in the

more complex facies region of southeastern Kansas,., The



purpose of this paper is to study the distribution of
conodonts in the various lithologies associated with
algal-mound, channel, offmound carbonate and shale facies
in the Stanton Formation in southeastern Kansas, If the
model of Heckel and Baesemann (1975) can be applied
throughout the Stanton Formation, the geographic pattern
of conodont distribution should relate to lateral depth
variation delineated in the facies and environments by
Heckel (19723 1975a, b), and the vertical variation in
conodont distribution should relate to changes in water
depth resulting from transgression and regression of the
sea, which was responsible for the Stanton cyclothem
(Heckel and Baesemann, 1975; Heckel, 1975b). Factors
controlling conodont distribution more likely were those
such as light penetration, temperature, oxygenation, and
salinity that vary generally with water depth, rather than
water depth (i.e. pressure) alone (Heckel and Baesemann,

1975, p. 504=505).

FPield Methods

A total of 138 samples, collected at 24 localities
(Figures 4, 5) (Appendix A, B) along the Stanton outcrop
were processed for conodonts. These samples and localities
were selected to be representative of lithic variation
within the Stanton Formation throughout the three major

facies belts (Figure 2) and the various subdivisions



(channel, mound, rim) of the algal mound facies belt
(Figures 4, 5). Representative samples of all of the
members and beds within the Stanton Formation were processed
for conodonts except for the Onion Creek sandstone body

in the Rock Lake Shale Member in central Montgomery County
(Figure 6).

Laboratory Methods

A standard sample size of one kilogram was processed
for conodonts except for two samples collected at locality
19, where samples of two kilograms were processed. The
process used to break down the carbonate samples involved
24 hours in a 10% solution of formic acid. The gray shales
were disaggregated by heating until dry, immersion for one
hour in Stoddard solvent, and then three to four days in
water,

The technique used to break down the platy black
shales usually takes between three and five weeks., It
involves soaking them in 5% sodium hypochlorite for three
to four days, then soaking them in water for three to four
days with a careful screening out of the 125 micron size
particles between each step. This sequence is then
repeated until the shale will not break down any further.

The screens used in processing all of the samples were
840 micron on top, 125 micron in the middle, and 90 micron

on the bottom. The residue collected on the 125 micron



screen in each sample was thoroughly picked for conodonts;
occasionally, the resi&ue from the 90 micron screen was
also picked. Heavy liquid separation (using tetrabromo-
ethane) was necessary with large residues, including many
from the carbonate samples, most of the gray shales, and
all of the black shales. Identification of fragments and
extremely small conodonts was not attempted unless at least
a confident identification could be accomplished. However,
more diligent attempts were made to identify fragments from
the sparser samples., More than 21,000 conodonts were
collected and identified from the 138 samples that were
processed for this study.

Lithologies of all samples that were processed for
conodonts were studied in order to determine relations
between rock type and condont distribution. Polished
sections of the carbonate samples were prepared and studied
microscopically. The insoluble residues of the carbonates
and shales were similarly studied, as were the bedding
surfaces of the black shales., Thin sections of the carbon-
ate samples were not prepared for this study because of
previous work by Heckel and Cocke (1969), Heckel (1972b;
1975a), and Senich (1975).



Figure 1-~Generalized stratigraphic column of part of
Upper Pennsylvanian section in eastern Kansas
(modified after Heckel and Cocke, 1969, Figure 1).
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Figure 2-~Generalized Missourian outcrop belt (lined) with

Stanton Formation (solid black) in eastern Kansas
showing locations of: Baesemann's 1973

collected Stanton section éA;, collected sections
1a and 1b, for this study (B), section C on
Figure 3, and three facies belts (adapted from
Heckel and Baesemann, 1975, Figure 3).
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Figure 3--Measured sections (located on Figure 2) of
Stanton Limestone in eastern Kansas showing
subdivisions into five named members recognized
throughout phylloid-algal mound and open marine
facies belts (after Heckel, 1975a, Figure 3).
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Figure 4--Northern part of outcrop and facies regions of
Stanton Formation in southeastern Kansas,
showing approximate locations of collected
localities 2 - 12; exact locations of collecting
localities found in Appendix B (after Heckel,
1975b, Figure 8). The following symbols are
used: SB = South Bend Limestone Member, CC =
base of Captain Creek Limestone Member, and
+ - township corner,
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Figure 5==~Southern continuation of figure 4 showing
approximate locations of collected localities
13 - 24; exact locations found in Appendix B
(after Heckel, 1975b, Figure 8). The following
symbols are used: SB -~ South Bend Limestone
Member, OCSS - Onion Creek Sandstone body, Rt -
Rutland Bed, Bo - Bolton Bed, Stfc - Stoner Lime-
stone Member facies change, CC - base of Captain
Creek Limestone Member, Ty - Tyro Oolite Bed,
and + - township corner.
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Figure 6--Generalized cross section showing subdivisions
and facies of Stanton Formation across
terrigenous detrital facies belt (Figure 2)
in Montgomery County with collected localities
(modified after Heckel, 1975a, Figure 4).

18



T35S T34 S8 T 33 S T32 S
1 A { 1 1 ] L 1 i 300 -
Tyro Vhylsldo lolllon us 1|80 Elk River

STRANGER FORMATION
SOUTH BEND LIMESTONE MEMBER (WESTON SHALE MEMBER)

RMATION

D 4
.
.| o
CE oo SANDSTONE
LW - o
. E w
W z 200+
x X o
« 1 19 ~als
- “SRUTLAND @ n ~ 1%
BED ~ " > o
*® CAPT.CK.|® o
8 ~ LS. MEM. =
. Fa Ve ValEa
. ‘I “EMUE :’\ ~ A
- o~ 150
] black shaley, P A
-] Sesma=Y
S vid D
W’ Feiaitor X feteok ol o
(i / VILAS SHALE
siltstone
190 ~
CAPTAIN CREEK
LIMESTONE MEMBER
LANE—VILAS SHALE 50
LOWER WANN FORMATION
: LANE-BONNER
miles SPRINGS SHALE
1 2 3
E —4 $ —
Top of IOLA LIMESTONE\
rassl ' 'rtaas' ' 1 T Trakst T T U Trabs! |7
Figure 6

6l



20

CONODONT DISTRIBUTION IN MEMBERS OF THE STANTON FORMATION
AND ADJACENT UNITS

In order to categorize conodont abundance, a frequency
graph was constructed using total conodont element
abundance for each of the conodont genera in each sample,
The following terms will be applied to each abundance
category defined by natural breaks in abundance on the
frequency graph; absent = O, rare = 1 - 9, frequent = 10 -
30, common = 31 - 100, abundant = 101 - 500, and very
abundant = 500+,

Vilas Shale

The Vilas Shale, considered to be an outside shale in
the c¢yclothem (Heckel, 1975b), underlies the Stanton
Limestone in southeastern Kansas., No conodonts were
recovered from any of the three samples processed north of
Montgomery County. At Locality 14 (RC), the northernmost
sample of Vilas Shale collected in Montgomery County,

Adetognathus spp. are rare, and is the only conodont genus

recovered from the sample. In the next sample of Vilas
Shale collected 3.5 miles to the south at Locality 17a
(EUS160RC), Adetognathus lautus, Idiognathodus elegantulus,

and Anchignathodus spp. are rare., In the sample collected
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east of Locality 17a at Locality 19 (WM), Idiognathodus

elegantulus is rare and the only conodont recovered. At

Locality 20 (#27), the southernmost sample of Vilas Shale

collected, Anchignathodus minutus is rare and Idiognathodus

elegantulus is frequent. Even though conodont abundance

is low in the seven samples that were processed from the
top of the Vilas Shale, a general increase in condont
abundance and diversity to the south is suggested, with
replacement of Adetognathus spp. by Idiognathodus spp.

in dominance.

Benedict Bed
The Benedict bed and overlying shale are present at
the base of the Captain Creek Limestone in two localities
collected in Wilson and Allen Counties. At Locality 2
(US54RC), toward the north, the Benedict bed comsists of
stromatolite heads that are surrounded by shale. Here,

Adetognathus spp., ldiognathodus spp., Stepanovites
conflexa, and Anchignathodus minutus are rare in the

stromatolite; in the top of the overlying shale,

Adetognathus spp. are rare and represent the only conodont

genus recovered. At Locality 9 (TSBB), the Benedict bed
consists of 4.5 ft. of skeletal oolite and is overlain by
2.5 ft. of shale, At this locality, Adetognathus spp. are

frequent and represent the only conodont genus recovered

at the base of the Benedict bed; in the top of the
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Benedict bed and base of overlying shale, Adetognathus spp.

and Idiognathodus spp. are rare. No conodonts were recove
ered from the top of the shale at Locality 19 (TSBB).
Although numbers are low, Adetognathus spp. dominate the
samples processed from the Benedict bed and represent the
only conodont genus recovered in two of the five samples

that yielded conodonts in this unit.

Captain Creek Limestone Member

The Captain Creek Limestone Member is considered to
be the middle limestone member in the cyclothem, and it
forms the base of the Stanton Formation except locally
where the Benedict bed is present., It is characterized
by a gradual overall thinning north of ILocality 14 (RC)
and a rapid thinning southward. Its southern limit is
near Locality 20 (#27), south of which the Tyro oolite
forms the base of the Stanton Formation (Heckel, 1975a, b).
In the samples of Captain Creek collected in the open
marine facies belt (Locality 1, PTC), Adetognathus spp.
are rare and scattered throughout the samples, and

Anchignathodus minutus and Idiognathodus elegantulus are

present only in the middle and top. In the samples of
Captain Creek collected in the phylloid-algal mound facies
belt (Localities 2 - 5, 7, 9, 11, 12, 14), Adetognathus

Spp., A. minutus, and I. elegantulus are generally scatter-
ed throughout the samples. Idiognathodus delicatus,
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Gondolella bella, and Idioprioniodus typus occur only in

the top at Localities 3, 5, 7, and 12, and Idiognathodus

sp. A, Anchignathodus? sp. A, and Stepanovites conflexa

are rare and present only at the top at one locality each
(Localities 3, 5, and 7 respectively). In the samples of
Captain Creek collected in the terrigenous detrital facies
belt (Localities 17, 19, 20); I. elegantulus and A. minutus

are generally scattered throughout the samples. Adetognath-

us spp. and Aethotaxis advena occur mainly in the base, and

I. delicatus is present only in the base at locality 20
(#27). 1In general, conodont species tend to increase in
number and diversity upward in the Captain Creek Limestone,
with maximum numbers and diversity in the phylloid-algal
mound facies belt at the top of the Captain Creek Limestone,
where a phosphatic shale directly overlies it.

Tyro Oolite Bed

The Tyro oolite bed appears south of the southernmost
known exposures of the Captain Creek in the terrigenous
detrital facies belt, where it forms the base of the
Stanton Formation (Heckel, 1975b). In the northernmost
exposure collected at Locality 22 (RCWHWJ), Adetognathus
spp. and Idiognathodus spp. are rare in the upper Tyro

oolite. Two samples were processed in the Tyro ocolite at
Locality 24 (TyQu): Anchignathodus minutus, Adetognathus

spp. and I. elegantulus are rare in the sample of middle
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Tyro oolite, and at the top of the Tyro oolite, Adetognathus

spp. and A. minutus are rare, and 1, elegantulus is

frequent. In general, Adetognathus spp. and I. elegantulus

appear to dominate the Tyro oolite; however, only three
samples were processed from this unit, and conodont

abundance is low.

Eudora Shale Member

The Eudora Shale Member is generally present above
the Captain Creek Limestone and Tyro ocolite in eastern
Kansas, and it is considered to be the core shale in the

cyclothem (Heckel, 1975b). Anchignathodus minutus,

Adetognathus spp., and Stepanovites conflexa occur mainly

in low numbers and are generally scattered throughout'the
EBudora Shale (Localities 1, 3, 4, 5, 7, 12). They are
present in low numbers in dark gray to black shale samples
that lack phosphate (Localities 12, 24) but do not occur
in the fissile phosphatic black facies (Localities 1, 4,
19, 22); in the terrigenous detrital facies belt
(Localities 16, 17, 19, 21, 22, 24) they are found mainly
near the base, and S. conflexa was recovered only in
samples from Locality 19 (WM). Anchignathodus? sp. A
occurs primarily in and immediately above and below the
fissile phosphatic black facies of the Eudora Shale
(Localities 1, 4, 12, 22). Idioprioniodus typus,

Gondolella bella, and the three species of Idiognathodus
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recognized in this study occur in highest numbers generally
throughout the Eudora Shale including the black facies, in
the open marine and phylloid-algal mound facies belts
(Localities 1, 3, 4, 5, 7, 12). In the terrigenous
detrital facies belt (Localities 16, 17, 19, 21, 22, 24),
these conodonts generally occur in lower numbers and are
concentrated mainly in the black facies. I. delicatus
extends to the top of the Fudora Shale at some localities

(21, 22), and I. elegantulus tends to occur mainly below

the black shale facies (Localities 19, 22, 24), In

general, except for the absence of Aethotaxis advena,

samples of Eudora Shale from the open marine and phylloid-
algal mound facies belts contain the maximum diversity of
conodonts and the highest concentrations of G. bella, I.

typus, S. conflexa, Anchignathodus? sp. A, and Idiognatho-

dus sSpp.

Stoner Limestone Member

The Stoner Limestone Member lies above the Eudora
Shale, and it is considered to be an upper limestone member

of the cyclothem (Heckel, 1975b). Stepanovites conflexa,

Idioprioniodus typus, and Gondolella bella are rare and

found only in the base of the Stoner Limestone in the
open marine facies belt (Locality 1). Aethotaxis advena
is rare in the middle., Idiognathodus sp. A is rare in the

middle and upper parts. Idiognathodus delicatus and
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Anchignathodus minutus are rare throughout with 1. delicatus
frequent in the base.

The Stoner Limestone thickens southward in the
phylloid-algal mound facies belt ending at the northern
limit of the terrigenous detrital facies belt (Heckel,
1975a, b). The samples processed in the base of the Stoner
Limestone (Localities 3, 5, 7, 11, 12, 14) here are
generally muddy whole-shell skeletal calcarenite with
interbedded shale grading upward to skeletal calcilutite.
L. elegantulus, G. bella, and I. typus are mainly in the
base of the Stoner Limestone (Localities 3, 5, 7, 11, 12,
14), tending to increase in numbers from rare to abundant
toward the Wilson County Channel, where they occur in
maximum numbers (Locality 12, ARC). In the samples
collected at Locality 10 (BB) in the mound flank, G. bella
occurs stratigraphically higher in the Stoner Limestone
than anywhere else., S. conflexa (Localities 3, 5, 7, 12)
and Anchignathodus? sp. A (Localities 5, 7, 11, 12) are
generally rare and A. advena is rare and present only at
Locality 12 (ARC) in the base -of the Stoner Limestone.

Adetognathus spp., A. minutus, and I. delicatus are

generally present in low numbers scattered throughout the
Stoner Limestone (Localities 3 - 8, 10 - 14). A. minutus
and I. delicatus are more abundant in samples collected at
the base., Here I. delicatus generally increases from

common southward to abundant at Locality 12 (ARC). The
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general trend observed in the Stoner Limestone is that
conodont abundance and diversity generally increase
downward in the phylloid-~algal mound facies belt, where

maximum diversity and highest numbers occur at the base.

Bolton Liimestone Bed

The Bolton limestone bed crops out in the central
four miles of the terrigenous detrital facies belt in
Montgomery County. It lies between the Eudora and Rock
Lake Shales and is probably equivalent to the lower part
of the Stoner Limestone Member (Heckel, 1975b).

Adetognathus spp. and Idiognathodus delicatus are rare to

frequent throughout the Bolton bed, and Adetognathus spp.
increases in dominance upward. Idiognathodus sp. A,
Idiognathodus elegantulus and Gondolella bella are rare at

the base and top of the Bolton bed, with I. elegantulus

increasing slightly in number to the southeast (Localities
21, 22) where it is joined by Idioprioniodus typus and G.

bella in the base. Stepanovites conflexa is rare and

occurs only in the middle sample of the Bolton Bed at
Locality 20 (#27). 1In general, even though conodont
abundance is low, all of the species studied are present

in the Bolton bed except Anchignathodus spp. and Aethotaxis

advena. Idiognathodus spp. and Adetognathus spp. generally

tend to dominate in the samples processed.
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Rutland Limestone Bed

The Rutland limestone bed crops out only in the
northern terrigenous detrital facies belt., It lies above
the Eudora Shale and Timber Hill siltstone bed and below
the Rock Lake Shale, and it is considered to be equivalent
to the top of the Stoner Limestone (Heckel, 1975b). At
Locality 18 (RB), in the sample processed from the middle

of the Rutland bed, Stepanovites conflexa and Adetognathus

8spp. are rare. No conodonts were recovered in the top of

the Rutland bed.

Rock Lake Shale Member
The Rock Lake Shale Member overlies the Stoner Lime-
stone Member and the Rutland and Bolton beds where present.
It is considered to be an outside shale separating the
Stanton and South Bend cyclothems (P.H. Heckel, personal
communication, 1976). In the phylloid-algal mound facies
belt (Localities 14, 16, 17), Idiognathodus delicatus is

rare and in only one sample at the base of the Rock Lake

Shale., Idiognathodus sp. A is rare in the base and top at

one locality each. In the terrigenous detrital facies
belt, only the samples of Rock Lake Shale collected at
Locality 20 (#27) yielded conodonts. Here Adetognathus

spp. is frequent at the base and rare at the top,
Idiognathodus sp. A is rare, and Idiognathodus elegantulus

is rare and present only at the top. The general trends
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observed in the Rock Lake Shale are: 1) conodonts are

rare everywhere, 2) Idiognathodus is the only conodont

present in the north and Adetognathus joins Idiognathodus

in the south,

South Bend Limestone Member

Although forming the top of the Stanton Formation as
a lithologic unit, the South Bend Limestone Member is
considered to represent the middle limestone member of a

younger cyclothem (Heckel, 1975b). Adetognathus spp.,

Idiognathodus sp. A, I. delicatus, and I. elegantulus are

rare in the sample processed in the lower South Bend

Limestone (Locality 12, ARC). Adetognathus spp. and

Anchignathodus? sp. A are rare, occurring with frequent

numbers of Idiognathodus sp. A and Anchignathodus minutus

in samples of the upper South Bend Limestone (Localities
15, 23). In the top of the South Bend Limestone
(Localities 14 =~ 16), Idiognathodus sp. A is rare to

frequent, with A. minutus frequent, and Stepanovites

conflexa rare in one sample. Although numbers are low,
the general trends observed in the samples of South Bend
Limestones are: 1) conodont diversity increases slightly

upward, 2) Idiognathodus sp., A increases in number upward

and dominates most of the samples toward the top.
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Weston Shale Member

Overlying the Stanton Formation, the Weston Shale
Member of the Stranger Formation is considered to be an
outside shale that swamped the South Bend cyclothem before
an upper limestone could develop (Heckel and Baesemann,
1975), although the base may represent the core shale of
the South Bend cyclothem (P.H. Heckel, personal communica-
tion, 1976). In one sample collected at the base at
Locality 15 (EQ), Idiognathodus sp. A is frequent in

number, and Anchignathodus minutus and Stepanovites

conflexa are rare.

Summary

The major trends observed in conodont abundance in the
Stanton Formation are: 1) increase upward from the Vilas
and downward from the top of the Stoner, converging on
the Eudora Shale, which contains the greatest abundance and
diversity of conodonts; 2) the Eudora and adjoining portions
of overlying and underlying members have unique occurrences

of three species (I. typus, G. bella, Anchignathodus sp. A);

and 3) there is a secondary minor increase in numbers and
diversity of conodonts upward from the Rock Lake Shale to
the top of the South Bend Limestone.
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SUMMARY OF INDIVIDUAL CONODONT DISTRIBUTIONS

Of the 138 processed samples, 21 were completely
barren of conodonts, and 4 additional samples only
yielded unidentifiable fragments., Only one conodont
genus is present in 19 of the samples, and only one species
is present in 11 samples. All of the conodont species that
are identified in this study (Table 1) are found together
in only one sample, which was collected in the channel at

Locality 12 (ARC) from the base of the Stoner Limestone.

Distribution of Adetognathus lautus and Adetognathus

gigantus
Two species of Adetognathus, A. lautus and A, gigantus,

are the only species of Adetognathus identified in the

samples processed in this study. These species are

considered together as Adetognathus spp. in this section

for three reasons: 1) both species occur in very low
numbers in most of the samples that were processed;

2) specific identification is determined only by the
right-sided P element; 3) when they can be differentiated,
the distribution patterns of the two species appear to be
similar,

Adetognathus spp. are present in low numbers at the




Table 1--Alphabetized listing of all conodont species
identified in this study together with their
major references, additional synonymy, and
necessary remarks.
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Table 1
Apparatus - Species

Adetognathus gigantus (Gunnell)(see Lane, 1967, p. 932-933;
esemann, s Pe 697=699)

Adetognathus lautus (Gunnell)(see Lane, 1967, p. 933)

Aethotaxis advena Baesemann (see Baesemann, 1973, p. 697~
©

Anchignathodus minutus (Ellison)(see Ellison, 1941, p. 120;
éwee%, 1970, p. T; Baesemann, 1973, p. 704=706)

Anchignathodus? n. sp. A
emarks: Lack of a basal cavity tip, and smaller more

numerous denticles distinguish the P element of
Anchignathodus? n. sp. A from the P element of A.

minutus,

Idiognathodus delicatus Gunnell (see Baesemann, 1973,
P. 699-703)

Idiognathodus elegantulus (Stauffer & Plummer)(see
Baesemann:_T§7?T_57-7O3)

Idiognathodus sp. A (= I. cf., elegantulus)(Ellison)(see
Ellison, 1941, P1, 22, fig. 3)
Remarks: Long posterior extention of carina to or
nearly to the end of the platform distinguishes
Idiognathodus sp. A from I. elegantulus.

Idioprioniodus typus Gunnell (see Ellison, 1941, p. 113-
118; Baesemann, 1973, p. 703-704; Merrill & Merrill,
1974, p. 120)

Gondolella bella Stauffer & Plummer (see Clark & Mosher,

, De 383=3883; Von Bitter, 1976, p. 12-23)
Gondolella costata Ellison (1941, p. 124)
Gondolella curvata Stauffer & Plummer (1932, p. 25, 42)
Gondolella lobata Ellison (1941, p. 125)
Gondolella magna Stauffer & Plummer (1932, p. 43-44)
Gondolella suE%anceolata Gunnell (1933, p. 278)
RemaTks: The numerous Missourian species of
Gondolella appear gradational in some samples and are
synonymized in this study.

Stepanovites conflexa (Ellison)(see Von Bitter, 1972,
P. 12-143 Kozur, 1975, p. 1-44, Pl, 1=4; Merrill &
Von Bitter, 1976, p. 4, table 1)

Disjunct Unassigned Elements
Hindeodella parva Ellison (see Ellison, 1941, p. 117-118)
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top of the Vilas Shale and in all subdivisions sampled
from the Stanton Formation in southeastern Kansas (Figure
7). They are not present in the sample processed at the
base of the Weston Shale (Locality 15, ECQ). In southeast-
ern Kansas, Adetognathus spp. are present in most of the
lithologies within the Stanton Formation (Appendix B),
which include: stromatolites, oolites, calcilutites,
skeletal calcarenites, sandy calcarenites, shale, and in
one exceptional sample of non-phosphatic fissile black
shale (Appendix B) collected in the flank of Wilson
County channel at Locality 12 (ARC). Adetognathus spp.
apparently occur most frequently throughout the Bolton bed
(Localities 20 - 22), in skeletal ocolites like those in
the Benedict bed (Localities 2, 9) and in the base of the
Captain Creek at Locality 19 (WM), in the fossiliferous
Rock Lake Shale at Locality 20 (#27) and associated with
the channel at Locality 12 (ARC) in the top of the
Captain Creek, upper Eudora, and base of the Stomner.
Adetognathus spp. are not present in most samples of
fissile black shale (Localities 1, 4, 19, 22), or in the
sandy, relatively unfossiliferous samples of Rock Lake
Shale (Localities 8, 14, 16, 17)., They are generally
absent to rare in most samples processed in the top of the
Vilas Shale, top of the Eudora Shale, upper South Bend,
and throughout most of the Stoner Limestone (Figure 7).
Adetognathus spp. are present in 65 (58%) of the 113
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Figure 7--Cross section showing distribution of Adetognathus
spp. in subdivisions and facies of Stanton
Formation along Stanton outcrop belt. Baesemann's
section (A) and collected sections 1 - 24 arranged
in north-south order. Distances between
collecting localities on figure 7 do not reflect
true distances between exposures, which are
indicated on figures 2, 4, and 5., Datum is
base of Captain Creek, with vertical control from
field measurements (indicated by vertical lines)
from Heckel (1975b, Figures 11a and b). Number
indicates total elements per kilogram of sample,
with dot representing no elements found., Several
of Baesemann's samples combined and averaged to
nearest whole number.
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samples that contained identifiable conodont elements, and,
in 8 samples, they represent the only conodont genus
present., Adetognathus spp. occur with each other conodont
species in 43 to 64% of the samples (explained on Tables

2 and 3); this further illustrates its scattered occurrence.
The general trend observed in the distribution pattern of
Adetognathus spp. in southeastern Kansas is that they are
generally scattered everywhere but concentrated locally,

as in the Benedict bed and Bolton bed, and in the base of
the Captain Creek, and base of the Stoner at one locality

each; they are rarely found in black shales.

Distribution of Aethotaxis advena

Aethotaxis advena is rare and in only 5 (4%) of the

113 conodont-bearing samples in the Stanton Formation
(Figure 8). Three of the five samples containing A. advena
were collected in the sponge-rich calcilutite facies of
the Captain Creek Limestone. Three of the four samples
processed from this facies contained A. advena. It is
also present in 2 of the 33 samples processed from the
Stoner Limestone Member of the Stanton Formation, but only
as one element per sample. One of these two samples is
from the middle of the Stoner at Locality 1b (PTC) in the
open marine facies belt (Figure 2), and the other is from
the base of the Stoner at Locality 12 (ARC), in the

Wilson County Channel (Figure 4)., Anchignathodus minutus




Table 2--List of conodont species showing total abundance
and frequency of occurrence with each other by
sample.
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Table 3~-Maximum percentage of association between

individual conodont species calculated by dividing
number of co-occurrences by lowest total
occurrences of the two species compared. For
example: 1) for the least abundant conodont,

Aethotaxis, 60 in the Adetognathus spp. column
means that 60% of sampIes w%%ﬁ Re fhotaxis also had
Adetognathus Spp.; 2) for I. typus and G. G. bella,
each occurred in 27% and 2§% of all samples
respectively, but every sample with these two

also had Idiognathodus.
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Figure 8--Cross section showing distribution of Aethotaxis
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advena in subdivisions and facies of Stanton
Formation along Stanton outcrop belt. For more
explanation see figure 7 caption.
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and Idiognathodus spp. are present in all of the five
samples containing A. advena; Adetognathus spp., IL.
elegantulus and I. delicatus are present in three of the
five samples (Tables 2 and 3). A. advena is rare but shows
a tendency to occur only in limestones away from the

algal buildups especially in the sponge calcilutite facies
of the Captain Creek Limestone south of the algal buildup.,

Distribution of Stepanovites conflexa

Stepanovites conflexa is present in low numbers in

most of the members of the Stanton Formation and at the
base of the Weston Shale (Figure 9). It is present in
only 18 (16%) of the 113 samples that contained identifiable
conodont elements. It is not present in the samples
processed from the Vilas Shale, Tyro oolite, or Rock Lake
Shale. 1t is present in low numbers in one sample each of
the Benedict bed (Locality 2), Captain Creek Member
(Locality 7), Bolton bed (Locality 20), Rutland bed
(Locality 18), and South Bend Member (ILocality 15).

S. conflexa occurs most frequently and in greatest numbers
in the Eudora Shale (Localities 1, 5, 12, 19) and at the
base of the Stoner Limestone (Localities 1, 3, 5, 7, 12).
It occurs in stromatolites, calcilutites, calcarenites,
shales, and in one exceptional sample (see Appendix B) of
non—phospnatic figsile black shale collected from the
flank of the Wilson County channel at Locality 12 (ARC).
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Figure 9--Cross section showing distribution of Stepanovites
Stanton

conflexa in subdivisions and facies of
Yormation along Stanton outcrop belt.,
explanation see figure 7 caption.

For more
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It is not present in sandy, silty, or oolitic samples or in
most black shales (Localities 1, 4, 19, 22). Idiognathodus
spp. occurs commonly with S. conflexa (94%), Aethotaxis
advena rarely (20%), and other genera occur with it in
one-third to three-fifths of samples (36 - 61%)(Tables 2
and 3). In summary, S. conflexa is rare but occurs most
frequently in the non-black Eudora Shale and at the base

of the Stoner Limestone.

Distribution of Anchignathodus minutus

In southeastern Kansas, Anchignathodus minutus is
found in samples processed from the top of the Vilas Shale,
in most of the subdivisions of the Stanton Formation, and
at the base of the Weston Shale (Figure 10). It 1s not
present in the samples processed from the Bolton bed,
Rutland bed, or the Rock Lake Shale. A. minutus is
present in most Stanton lithologies including: stromato-
lites, oolites, calcilutites, skeletal calcarenites,
fossiliferous shale, and in the black shale at Locality 12
(ARC). It is not present in the processed samples of
sandy, silty, or poorly fossiliferous shale, sandy
calcarenites, and most black shales. A. minutus occurs
most frequently in samples processed from the phylloid-
algal mound facies belt (Localities 2 - 14)(Pigure 10);
it occurs in greater numbers toward the top in the

Captain Creek and South Bend Limestones and at the base
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Figure 10--Cross section showing distribution of
Anchignathodus minutus in subdivisions and facies
of Stanton Formation along Stanton outcrop belt.
For more explanation see figure 7 caption.
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in the Stoner ILimestone. A. minutus is the second most
frequently occurring conodont, appearing in 66 (58%) of
the 113 samples that contained identifiable conodont
elements, and it is the only conodont species recovered
in 2 samples, It occurs in all of the samples containing
A. advena; between 92 and 89% of the samples with
Idiognathodus spp. and Stepanovites conflexa; and least,

between 55 and 51%, with Adetognathus spp. and Idiognatho-

dus sp. A (Tables 2 and 3), The general trends observed
in the distribution patterns of A. minutus in the Stanton
in southeastern Kansas are: 1) it occurs most frequently
in the phylloid-algal mound facies belt, 2) it tends to
increase in numbers upward toward the top of the Captain
Creek Limestone and downward toward the base of the Stoner
Limestone, 3) it is common in the Eudora Shale except in
the black shale facies, and 4) it shows a possible
secondary increase in numbers upward toward the top of the

South Bend Limestone.

Distribution of Anchignathodus? sp. A
Anchignathodus? sp. A is rare in the samples that
were processed in the Stanton Formation in southeastern
Kansas, occurring in 14 (12%) of the 113 samples containing
identifiable conodont elements. It appears most frequently
in the Eudora Shale, where it occurs in greatest numbers in

the fissile phosphatic black facies and in the immediately



Figure 11--Cross section showing distribution of
Anchignathodus? sp. A in subdivisions and
Tacles of stanton Formation along Stanton
outcrop belt. For more explanation see figure
7 caption.
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overlying gray shale (Figure 11). It also is present in
one sample collected at the top of the Captain Creek
Limestone (Locality 5), in four samples collected at or
near the base of the Stoner Limestone (Localities 5, 7, 11,
12), and in two samples collected in the upper South Bend
Limestone (Localities 15, 23), It is not present in the
samples processed from any of the other units,

Anchignathodus? sp. A is present in the following

lithologies: shale, black shale, calcarenite, and
calcilutite, It is not present in the samples of
stromatolite, oolite, sandy or silty shales, or sandy
limestones, Species of Idiognathodus are present in all
14 samples containing Anchignathodus? sp. A, and

I. delicatus occurs most commonly. Idioprioniodus typus and

Gondolella bella occur in 79% of the samples yielding

Anchignathodus? sp. A (Tables 2 and 3). The general

trends observed in the distribution patterns of
Anchignathodus? sp. A are: 1) it occurs in greatest

numbers in or near the Eudora Shale, where it is found in
or directly above the phosphatic black shale facies, and
2) it occurs in low numbers in the upper South Bend

Limestone.

Distribution of Idiognathodus

Idiognathodus is present in 98 (87%) of the 113

samples containing identifiable conodont elements. It is
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Figure 12-~Cross section showing distribution of

Idio?athodus 8pp. in subdivisions and facies
o anton Formation along Stanton outcrop
belt. For more explanation see figure 7 caption.
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the most frequently occurring and generally the most
abundant conodont genus recovered (Figure 12). It is
present in samples collected from all stratigraphic
subdivisions studied for this report except the Rutland
bed (Locality 18). Species of Idiognathodus are present

in all processed lithologies (stromatolites, oolites,
calecilutites, skeletal calcarenites, e¢lay shales,

sandy shales, and black shales)., Idiognathodus is
extremely abundant in the Eudora Shale and decreases
upward and downward in the adjacent limestone members; it

increases again upward in the South Bend Limestone.

Distribution of Idiognathodus elegantulus

Idiognathodus elegantulus is present in 55 (49%) of

the 113 samples containing identifiable conodont elements.,
It is present in samples collected from all of the
stratigraphic subdivisions studied in this report except
the Benedict bed and Rutland bed, and the base of the
Weston Shale, It is present in most of the processed
lithologies (oolites, calcilutites, skeletal and sandy
calcarenites, and in clay and black shales)., It is not
ldentified in the samples of sandy and silty shale or in

the stromatolite. I. elegantulus generally occurs in low

numbers in samples collected in the Vilas Shale, Tyro
oolite, sponge calcilutite and shale facies of the Captain

Creek Member, the Bolton be%, and Stoner Limestone, It is



57

present in low numbers and in only one sample collected in
the base of the Rock Lake Shale at Locality 20 (#27). It
is recovered in largest numbers in most of the samples |
collected in the Eudora Shale Member (Localities 1, 3, 5,

7, 12, 19). 1. elegantulus occurs most commonly with

Gondolella bella (82%), Idioprioniodus typus (81%), and

Anchignathodus minutus (76%) and least commonly with
Idiognathodus sp. A (49%) and Stepanovites conflexa (50%)

(Tables 2 and 3)., The general trend observed in the

distribution patterns of I. elegantulus is an increase in
numbers upward from the Vilas Shale and downward from the
South Bend Limestone Member into the Eudora Shale Member,

where it occurs in maximum numbers.

Distribution of Idiognathodus delicatus

Idiognathodus delicatus is present in all of the

members processed in the Stanton Formation except for the
Benedict and Rutland beds. It is not present in the
samples processed from either the Vilas Shale or base of
the Weston Shale. It is identified in most of the

Stanton lithologies except for the stromatolite and

silty shales, I. delicatus is present in low numbers and
is present in only one sample processed in the Captain
Creek sponge calcilutite facies (Locality 20), Rock Lake
Shale (Locality 14), and South Bend Limestone (Locality 12).

It does not occur in the samples processed in the Captain
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Creek Limestone in the open marine facies belt (Liocality 1),
and it occurs only in the top of the Captain Creek
Limestone in the phylloid-algal mound facies belt

(Figure 2, Localities 3, 5, 7, 12). It is present in

many of the samples processed in the Stoner Limestone
Member (Localities 1, 3, 4, 5, 7, 10, 11, 12) and Bolton
bed (Localities 20 - 22), and increases in number downward
toward the Eudora Shale Member where it occurs in

maximum numbers.

I. delicatus is recovered from 48 (42%) of the 113
samples containing identifiable conodont elements, and in
three samples, it is the only conodont species present.

It occurs most commonly, between 86 and 97%, with

Gondolella bella, Idioprioniodus typus, and Anchignathodus?

sp. A, and only slightly less commonly with the other
conodonts in this study (Tables 2 and 3)., I. delicatus

is generally the most abundant conodont species that is
recovered from the samples processed from the Eudora Shale

Member.

Distribution of Idiognathodus sp. A
Idiognathodus sp. A is present in the one sample
processed from the base of the Weston Shale, and in all
subdivisions of the Stanton Formation above the Captain
Creek Limestone Member except for the Rutland bed. It

occurs in only omne Captain Creek sample, the top at
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Locality 3 (2QSP). Idiognathodus sp. A occurs in most

Stanton lithologies except for stromatolite, oolite, and
8ilty shale., It is present in most Stoner samples,
generally increasing in numbers downward to its maximum
in the base and in the underlying Budora Shale (Localities
1, 3, 4, 5, 7, 11, 12, 14). A secondary increase in
numbers is apparent upward from the Rock liake Shale
through South Bend Limestone into the base of the Weston
Shale (Localities 8, 12, 14, 15, 16, 20, 22), Idiognatho-
dus sp. A occurs in 41 (36%) of the 113 samples containing
identifiable conodont elements, and it 15 the only species
identified in 4 of the samples., It occurs with other
species of Idiognathodus most frequently and in a large
percentage of samples with Anchignathodus? sp. A (71%),

I. delicatus (66%), Idioprioniodus typus (61%)(Tables 2 and

3). The general distributional trends observed with

Idiognathodus sp. A are: 1) increase in numbers downward

in the Stoner Member occurring in maximum numbers in the
base and in the Eudora Shale, 2) a secondary increase in
numbers upward in the Rock Lake Shale and South Bend
Limestone, occurring in largest numbers in the Weston
Shale, and 3) only rare occurrence below the Eudora Shale

Member,
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Digtribution of Idioprioniodus typus

Idioprioniodus typus is present in 31 (27%) of the
113 samples containing identifiable conodont elements.

Species of Idiognathodus are present in all of these 31

samples, I. typus occurs in most of its samples with
I. delicatus (94%) and Gondolella bella (94%)(Tables 2
and 3).

I. typus is present only in samples processed from
the top of the Captain Creek Limestone, throughout the
Eudora Shale, in the lower part of the Stoner Limestone,
and at the base of the Bolton bed (Figure 13). I. typus
is present in many of the Stanton lithologies including:
calcilutite, skeletal calcarenite, skeletal oolite, clay
shale, and black shale., It is not present in samples of
sandy calcarenite, sandy shale, silty shale, or stromato~-
lite. I. itypus attains highest numbers in samples of
Eudora from the phosphatic gray to black shale facies
(Localities 1, 3, 4, 5, 7, 12, 19, 22, 24), The general
distributional trends observed for I. typus are:

1) occurrence in all three facies belts, but only in the
Eudora Shale and in adjoining parts of overlying and
underlying units, and 2) increase in numbers toward the

Eudora Shale where it occurs in maximum numbers.



Figure 13-~=Cross section showing distribution of
Idioprioniodus typus in subdivisions and facies
of Stanton Formation along Stanton outcrop belt
For more explanation see figure 7 caption.
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Distribution of Gondolella bella

Gondolella bella is present in 33 (29%) of the 113

samples containing identifiable conodont elements, Species

of Idiognathodus are present in all of these 33 samples.

G. bella occurs in most of its samples with I. delicatus
(97%) and Idioprioniodus typus (94%)(Tables 2 and 3).

G. bella is present only in samples from the top of
the Captain Creek Limestone, throughout the Eudora Shale
and Bolton bed, and in the lower part of the Stoner
Limestone (Figure 14). It is present in the sample
collected in the probable middle Stoner Limestone at
Locality 10 (BB) on the mound flank below the rim facies
of the Stoner Limestone buildup. G. bella is present in
many Stanton lithologies including: calecilutite,
skeletal calcarenite, skeletal oolite, clay shale, and
black shale., It is not present in samples of sandy calcar-
enite, sandy shale, silty shale, or stromatolite,

G. bella occurs in highest numbers in samples of Eudora
Shale that were collected in the phosphatic black and
associated gray shale. The general distributional trends
observed for G. bella are: 1) occurrence in all three
facies belts, but mainly in the Eudora Shale and in
adjoining parts of overlying and underlying units;

2) increase in numbers toward the Eudora Shale where it

typically occurs in maximum numbers.
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Figure 14--Cross section showing distribution of Gondolella
bella in subdivisions and facies of Stanton
Formation along Stanton outcrop belt. For more
explanation see figure 7 caption.
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CONCLUSIONS

The same basic pattern of vertical conodont distribu-
tion seen in the Stanton Formation in northeastern Kansas
(Heckel and Baesemann, 1975) holds true for southeastern
Kansas in every sequence studied. Abundance and diversity
increase upward from the Vilas Shale through the Captain
Creek Limestone into the Eudora Shale, then  decreases
upward through the Stoner Limestone to the Rock Lake Shale,
and finally show a secondary slight increase upward in the
South Bend Limestone. Thus greatest abundance and
diversity are present in the core shale and adjacent
portions of the limestone units which represent the phase
of maximum transgression and deepest water in the cyclothem
(Heckel, 1975b, 1977).

Anchignathodus? sp. A, Idioprioniodus typus, and

Gondolella bella are confined to sediments deposited in

deepest water during maximum transgression in the cyclothem

sequence. Adetognathus spp., Idiognathodus minutus,
Aethotaxis advena, and Stepanovites conflexa are distributed

more generally throughout the cyclothem, with Idiognathodus

spp. and Anchignathodus minutus generally increasing in

numbers toward the core shale,
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Lithology is apparently not the controlling factor
over the deeper water Idioprioniodus typus, Anchignathodus?

sp. A, and Gondolella bella, as they are present in

different types of offshore limestones including calcilu-
tites, calcarenites, and skeletal oolite in addition to the
black and gray shales where they are most common,
Furthermore, they were not found in similar lithologies
deposited during the shallow water phase in the cyclothem.
Disaggregation of the black anoxic facies of the
offshore shale yielded mainly lIdiognathodus spp;,
Anchignathodus? sp. A, Idioprioniodus typus, and Gondolella

bella. These species probably were pelagic because the

black shale facies is considered to be mainly anoxic
(Heckel, 1977).

Another line of evidence supporting a depth-related
control over conodont distribution is occurrence of one of
the inferred deeper-water forms, Gondolella bella,
stratigraphically higher in the Stoner Member at Locality
10, which is topographically lower on the flank of the
algal-mound buildup.

The actual factors controlling Stanton conodont
distribution in southeastern Kansas are most likely depth
related, such as oxygen concentration, temperature, salini-
ty, and light penetration, rather than strictly depth,
i.e, pressure alone (Heckel and Baesemann, 1975, p. 504-

505). These controlling factors probably were related to
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different water masses present at different depths, and the
exact positions of these masses may have depended also on
less well understood geographic factors as well as on
water depth.

In general, two depth-related zones are suggested by
the conodont distribution patterns observed in the Stanton
cyclothem in southeastern Kansas., Species in one zone

include: Adetognathus spp., ldiognathodus spp., Anchignath-

odus minutus, Aethotaxis advena, and Stepanovites conflexa.

They apparently lived in the upper water layer, because
they are found through all depths represented in the
cyclothem; the upper water layer tends to be warmer and
better oxygenated. Species in the other zone include:

Anchignathodus? sp. A, Idioprioniodus typus, and

Gondolella bella which are found only in deeper water
deposits of the cyclothem., They were apparently confined
to the cooler, less oxygenated, deeper water mass drawn

into the sea during maximum transgression (Heckel, 1977).
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APPENDIX A
TABULATED CONODONT DISTRIBUTIONS

Table 4--~Tabulations by locality of recovered conodont
species for each sample. A standard sample size
of one kilogram was processed for conodonts,
except for the two 2-kilogram samples collected
from Locality 19. ILithologic symbols are standard,
with black platy shale facies solidly lined and
stromatolites irregular and finely lined. Letters
stand for: T=top, U=upper, M=middle, L=lower,
B=base of each member or bed; and numbers stand
for approximate distances above base or below top.
Refer to appendix B for precise positioning of
samples in each unit,
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Table
VILAS|CAPTAIN CREEK| EUDORA STONER
' (9 ft. 22 in,)
AT [ o I -
g DB socality 1a, b
TB M 1afb T B M T B g
1
1
1 1 1
2
1 3
. gigantus
1 2 o 8D
JAethotaxls
1 3 advena
?
2 1 Btepanovites
1 29 conflexa
2 1 3
?
9 o 2 W% Anchignathodus
10 4 211 1 minutus
6 1 1 21
10 1
7 1 1
2 1] 1
2 |1 1 1
9 (18
2
1110141 T%3613 113
5 8131 |1166] 1 [2]2
2 4 211 (113
6 1 3 12 1
2 9 2
1 3
2 1 10
6 40185 23 | 144
3 59 113
18 12|l 86p16 | 193 3 |2
14 49[ 1
3153 |216] 2
5 44} 2
1 ({11 501} 1
8 38
118 48] 1
2 198 | 487] 2 Gondolella
20 | 210} 2 bella
6 94 '
3 38| 2
14 | 45 2
A
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Table 4 (cont'd,)

VILAS CAPTAIN CREEK
S R
i n= Locality 2
B TB U

[Adetognathus
lautus

—
oo b = 0
i 3

—

%o Eigantus
1P o SD.

Aethotaxls
A3 advena

B1 Stepanovites

B2A  conflexa

2 Anchignathodus
01 minutus

P e SP.

P é.? sp. A

A1 Hindeodella parva
lLdiognathodus

01 | delicatus ficatus

. elegantulus
e Sp. A

o SD.
prioniodus

Gondolella
ella
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Table 4 (cont'd.)
CAPTAIN CREEK EUDORA| STONER
I e I Db g Locality 3
‘2 L. T TR 11 I
1 1 [Adetognathus
1 1 Tautus
2
3 1
11 2 2
1 A3
P JA. gigantus
1 K. sp.
JAethotaxls
A3 advena
?
1 B1 Btepanovites
B27 conilexa
B3
?
7] 6} 831 2 1 Anchignathodus
51 41 2]5] 2 1 [ minutus
51 61 5[5 1 1
1212|1541 A1
61 4111] 3 1 A2
5 3 2 A3
11 1| 3 2 P . SP.
P .? 8p. A
1 1 1 A1 Hindeodella parva
5131 9120 4 6 lognathodus
3116] 4] 9]53 1 01| delicatus
21 1] 35| 8 1
41 31 315 2 1 1
1 1
1 2 2
1 1 1 3
12| 91 7| 8} 66 . elegantulus
3| 36 3 3 . Sp. X
11]37]|26R9458 2 e SD.
g 1 173 oprioniodus
1] 3183 1 ypus
2 41 1 .
21 1] 3| 50 1 2
1 1] 31 3
3 1] 49
3113 4[12p82 Gondolella
3 ¢ 3?30 1 [ hella
1 10 4
4 11 9
1 2
3 7 b3
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EAPTAIB? COVERED (EUDO STONER
CREEK { INTERVAL) (1 fH)
L (5 r6.) (Nl Locality 4
U U M
detognathus
1 autus
1 1 A1
A2
A3
P 4. gigantus
P e 8D
JAethotaxils
p3 [~ advena
C?
B1 Stepanovites
B2 conilexa
B3
?
2 Anchignathodus
; 1 minutus
1 A1
] A2
A3
P JA. sp.
9 P [A.? sp. A
2 A1 Hindeodella parva
21 £ I§io§na§§o§us
12 1 01 delicatus
15
3 1Y
1 2
1 3
T. elegantulus
2 11 . Sp. A
4 2 . 8D.
5 dioprioniodus
38 typus
6
4
55 Gondolella
40 bella
6
10
21
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CAPTAIN CREEK EUDORA STONER
RO T Tocality 5
M T B B I
’
1
. gigantus
1 o SD.
F JAethotaxis
3 advena
?
4 1 1 Ete anovites
1 29 coniflexa
3
?
e 58| <V 22 1 nchignathodus
1 22| 7 1 1 [ minutus
1 16 1 3
1 46| 4 6 2 1
1 33 5 2
1 1 2 3
10 5
1 1
1
T1T ¢ 10 75
111 17 20 1
6 4 5 9
1 2
3 2
2 1
2 1 1
35 | 40 5 elegantulus
7 51 1 Spe A
5| 34 38 SD.
] 2?* ; prioniodus
ypus
2 2
5
1 5
4
2| 4> 5 Gondolella
3013 1 1 T bpella
5
5 2 1
5 1 2
B3
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Table 4 (cont'd,)

“ROCK
STONER LAKE

__—1_—_.__—_.._:__:_:— Locality 6

il

[Adetognatnhus
autus

1%

-

W -

A. gigantus
o SD

ethotaxls
advena

W

N ]

Stepanovites
conflexa

jAnchignathodus
minutus

SRS Ne ks 1 G AT SRS A A R A
- QAW N =

1
2
A3
P
I
A1
01
1
1
2
3
. glegantulus
o SPDe
o SDe
dioprioniodus
1 ypus
1B
2
3
Gondolella
1 [ berla
1
2
IB3
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CAPTAIN |EUDORA STONER

CREEK
i I = M nanniRi S EEE SRS H S E g_j Locality 7
SO O oy R R R e i S
T B B1 23 5
1 detognathus
1 E1 lautus
2 1 A1
A2
1 A3
P . gigantus
3 1| 1 P . sp.
' Aethotaxis
b3 [ advena
f)
1 2 B1 Stepanovites
B2q conflexa
B3
?
4 4 o 5 S5 114 3 Anchignathodus
1 4 1 4 4 1 1| 101 minutus
6 3 1 5 1 '
5 4 5 1 9 1
b 2 1 4 ol A2
1 1 2 1 1 3
3 8 P |A. sp.
1 P .? sp. A
Iy %ﬁ;l%m
5 918 37“h0 3 lognathodus
1 3| 64 g8l 2N 1| 01 de%icatus
6 2 1 | -
1 3 1 1 ?1 14
2 1 A1bl
2 A2
1 2
5 2 170 6|2 T, elegantulus
52 g 31 2 . SDe. A
P 51 N5 B63 34 | 6 1 . SP.
” zgg ; ’ 1oprioniodus
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1761 |1 —
79 1
45 211
64 111
© Ebb > Gondolella
3129 1 2 ella
9 2 3
6 1
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STONER ROCK LAXE
I e B o B ] Locality 8
1
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1
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P e SDe
ethotaxls
A3 advena

Stepanovites
B2 conflexa

1

IAnchignathodus
minutus

1 1
1 2
3

2 %f Sp.

.? 8p. A
A1 Hindeodella parva
lognathodus ‘
1 1 delicatus

1
1
2
3

3 e SDe

1 2 e« SD.

dioprioniodus

ypus

Gondolella
elLia
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Table 4 (cont'd.)

BENED}C? BED CAPTAIN CREEX
ey
; ST pocetity o
B T B T B
< Adetognathus
1 autus
A1
A2
) A3
P JA. gigantus
313 2 P JA., Sp.
ethotaxls
A3 advena
?
B1 §E§B§%%Xi§2§
B2 conilexa
B3
?
Anchignathodus
1 minutus
A1
A2
A3
P Ef Sp.
P .7 Sp. A
1 Hindeodella parva
[Lldiognathodus
01 [ delicatus ficatus
11 1 1
Gondolella
[ bella
1
2
B3
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Table 4 (cont'd,)

STONER
- — ] —
- 1 ——__r— Locality 10
M U
Mdef'gnafhus
1 lautus
1
1
. gigantus antus
1 o sp.
ethotaxis
3 advena
?
1 Btepanovites
2% coniflexa
3
?
nchignathodus
1 minutus
p1
A2
A3
1 P
P
T
Zl k]
2 2 1 [ delicatus
13
1
2‘%
3
1 1 T. elegantulus
. SP. A
2 3 o SD.
dloprioniodus
? ? ypus
1 Gondolella
] €lla
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Table 4 (cont'd,)

CAPTAIN CREEK STONER
(12 £t.)
—— F‘[:_———__——-d—— _-“:j Locality 11

FU B M

4 Edetognathus

ﬂ E1 lautus

1

| A1

{ A2

| A3

l P E gigantus

! 2 P o SDe

| ethotaxls

! A% [ advena

! o | &/

! b7 Btepanovites

! B29 conflexa

{ 3

| ?

L %&L&M

1 2 1 minutus

: 2 -

! 3 A1

: A2

I 1 A3

: 2112 P e SD.

! 1 P .? 8p. A

A1 Hindeodella parva

12 _d_i%m
2311 delicatus

1 "N
2112

! 2

| 24 - glegantulus

| 11 3 e SDe

2] |106]]|4 . SD.

; 2 d prioniodus

L] 22 typus

tlo7

L] 4

! 81

: 50 Gondolella

L gl tella

' 6| |1

LE 4

l 4
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Table 4 (cont'd.)
VILASCAPTAIN| EUDORA STONER {\ SOUTH
. CREEK 14 in - BEND
T TR ety 122000
B 12a/T B 1 2 T B U bfc L
3 1 2
1 1 1
2
1 2 6 2
311 3111113
1
2| 2 3 B1 Eteganovites
1 1 B27 conilexa
1 2 B3
?
4151141 1o 5 Anchignathodus
3 4 4 1 minu%ﬁs
3 4 3
1 212 |11 4 A1
2 1 1 A2
11 1 1 A3
1 3 91 413 P |A. sp.
2 9 2 P .? sp. A
i 2 > A1 Hindeodella parva
TIG09[8T6 79180 o T, [Elognathodus
4 271135 |34 (80 1 1 delicatus
1 6| 29| 3|16 13§
2| 14| 110 1| a1
5 9| 116 1
2 2
4 5 4 3
2 P111201002{154{325 1 . elegantulus
1151 |68 3 2 . Sp. &
7172|523 167(161 1 e SD.
1 ? zé g? Sg dloprioniodus
1 us
1 2 125 |20 1 N
1 TINH9 13 2
11 6102 33]
1 6 |26 (24 3
1] 10|88 [124 Gondolella
1 3123 (41 1 bella
31 9 |20
2 17 1
1| 4|7 2
IB%
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Table 4 (cont'd.)
STONER ROCK LAKE
- A (2]
- b__ﬂp_ Eg@;ﬁ Locality 13
U

detognathus

E1 lautus

A1

A2

A%

P |A. gigantus

P JA. sp.
ethotaxls

A3 advena

? X

B1 §322§%%Xi§2§

B27A conflexa

B3

B?
Anchipnathodus

01 minutus

N

A1

A2

A3

P JA. sp.

P .? 8p. A
A1 Hindeodella parvaj
1ognathodus

delicatus

T. elegantulus
o« SP. A
e SPe

loprioniodus

typus

Gondolella
elrla
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Table 4 (cont'd. )
VILASCAPTAIN }covered§ STONER [ROCK [SOUTH
TInT ‘|l|'|l CREEK HIHH ]'-JAII{E BEND
N CHIHHE CH] et 1
TR TIMU! L TB TB MT T
‘ Adetognathus
1 1 lautus
A1
A 2
p éB B
. gigantus
1M 10 P JA. sp.
ethotaxlis
p3 [ advena
b?
B1 Btepanovites
B27 conflexa
B3
?
DI/ Anchignathodus
a 1 minutus
13
D P A1
1 A2
A3
L P h. Sp.
P JA.? sp. A
A1 Hindeodella parva
i Ldlognathocus
i P 01 delicatus
285 1 ) . elegantulus
1 . SPe A
1 11 1 . sg.
dioprioniodus
typus
Gondolella
ella
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Table 4 (cont'd.)

SOUTH BEND WESTON
I B
U T B
detognathus
E1 lautus
A1
a2
%3 A, gigant
. antus
1 P K. S5
JAethotaxis
A5 aayvena
?
B1 Stepanovites
1 |1 B29q conflexa
B3
% ?
0] 4 Anchignathodus
1 minutus
1M1 -
1 A1
1 A2
1 A3
1 3 P %f SPp.
1 P [E.? sp. A
1 Hindeodella parva
¥+_hm thodus
12 11 01 | delicatus
114
311 14
1
2 2
2
%. elegantulus
M3 N7 (23 . Sp. A
[ sp.
loprionlodus
typus
Gondolella
bella
1
2
B3
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Table 4 (cont'd.)

TIMBER ROCK |ONION |SOUTH
HILL LAKE JCREEK | BEND

A o Locality 16
HHAHHRARHHARR TN B [ —
BMT T
eTommathus
E1 lautus
A1
A2
A3
P %.'gigantus
P o SD.
Rethotaxis
A3 [Tadvena
2

[B1 | té anovites
B27 contlexa

P [Anchignathodus
01 minutus

b 5. A

1 Hindeodella parva
‘._iﬂéﬁé__Q_EE
01 [T delicatus

W N =

. elegantulus

dioprioniodus

19 typus
1b

33

Gondolella
ella

AN N —
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Table 4 (copnt'd.)

VILASCAPTAI% EUDORA IMBERROCK| ONION
. ' CREEK 1L
] L N NHIH '|'|; N : [HHH } : ) !‘ ," HHY &
o A Tocality 17a,b
T B atb L 11 8 ?B T
mTm Adetognathus
2 1 Tautus
1 ? 1 1
2
3
. gigantus
211 e SPo
1 ' ethotaxls
3 advena
2 ?
1 Btepanovites
29 conilexa
3
?
nchignathodus
1 1 minutus
2 1
2
3
1 é. SPe.
«? Sp. A
- A1 Hindeodella parva
fdlognathodus
1{ delicatus
1
b
2
3
! L. clegantulus
e« SDe
514 . sg.
dioprioniodus
1 typus
1
2
3
Gondolella
1 [T bella
1
2
B3
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Table 4 (cont'd.)

RUTLAND BED (8 ft.)

| |

] e peed e ] el e

L 1 e e Locality 18

(o]

[Adetognathus
1 autus

Aethotaxis
3 advena

51 Ftepancvites
B2 conilexa
B3
?
nchignathodus
1 minutus
1
2
A3

A. Sp.
«? Sp. A

1 Hindeodella parva

fldiognathodus
1 delicatus

Gondolella
ella




Table 4 (cont'd.)
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VILAY CAPTAIN EUDORA TIMBER
CREEK = HILL
Eﬁisésisii—:iiii"i?iﬂlﬂlﬂ]]]]]]iiiisiii; Ty Locatity 19
T 8B 1 56 B 2 4 20
T
6
6 5
ethotaxis
FS advena
?
2 1 1 Ptepanovites
29 conilexa
1 3
?
TN |l Anchignathodus
1 minutus
4 -
1 2 A1
3 A2
A
1 2 P
P
A1
13
12 3 01
1 14)
1B
2
3
1 2 1111 (554 1 T, elegantulus
1 e SDe
5121 |15 209 7 1 . SP.
2 opriloniodus
1? 1 typus
1
5 2
1 3
3 3
Gondolella
1 [ bella
1
2
B3
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VILAS CAPTAII}cov.

BOLTON
BED

{

HHHU
—— i ’I'I'Il

-

N l
B

Locality 20

=

B T
Bl 2p
1 1

WVIN) -

Adetognathus
lautus

no
-

3
4

Aethotaxls
advena

Stepanovites
1 conilexa

Anchi nathodus
minutus

f%’ 2 sp. A

2% |22

26

3]
WO\~
N
[¥)

1ndeodélla arva
[Ldiognathodus
delicatus

?1 (21

Gondolella
— bella




Table 4 (cont'd.)

g5

EUDORA g%TON
T R R AR —] :
B SRS R
M T B
4 JAdetognathus
1 lautus
1
2
3
A, gigantus
3 P e SD.
ethotaxls
A3 advena
?
B1 Btepanovites
B2 conflexa
B3
B ?
[Anchignathodus
1 minutus ’
A1
A2
AS
P h. sp.
P JA.? sp. A
A1 Hindeodella parva
207 diognathodus
01 de%fcatus
?4 1
1
2
3
3 . elegantulus
2 . SP. A
4 o SD.
dioprionliodus
?1 {1 1 ypus
1 1Y
2
3
3 Gondolella
1 ella
1
2
B3
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Locality 22

3 [Edetogmnatius
1 1 autus
1
2
3
6 ﬁ gigantus
1 1 14 « SD.
Aethotaxis
3 advena
.S_t_er@aj‘r_rmmeé
1 coniflexa
:Agl.cﬂs%a_tm.%
1 minutus
1 A1
2 A2
A%
1 2 P
2 9 P
12 2 A1
414 OO P4
142 | 85 01 delicatus
67116
24 |1 10 1
44 1
11 2
24 5 3
1 16 9 . elegantulus
6 . Sp. A
118 129 6 . sg.
;g; i% loprioniodus
ypus
26 | 10 4
32 {12 1
16 T
35 [ 21 j
14 35 2 Gondolella
83|12 bella
60 | 15
36| 6 1
41119 1 2
A L IB3
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Table 4 (cont'd,)
ROCK - SOUTH BEND
LAKE
lTﬁ::;l s _
i T Locality 23
FU
H @deto%nathus
' 1 autus
]
' 1
' 2
: A3
P . gigantus
1 P [K. sp.
- JAethotaxis
X A3 | advena
} ?
I B1 [Stepanovites
. B2 confilexa
)
[
4.1
1
61
212
211
|
{
4]
211
1
1
| 3E
|
31 14
; 1Y
! 2
i 3
! - glegantulus
115 . SDe
12! . SD.
\ dioprioniodus
! 1 typus
)
: 2
I 3
i
: Gondolella
! 11 bella
!
: 1
H 2
! B3
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Amahlg_# (conttd.)

TYRO OOLITE [EUDORA l EUDORA - ROCK LAKE
MR T

T !
TR SR

AMTTUARHATY
T B T 8

ﬂ'.lmb"lﬂmu Pil ey

o gigantus

e SD.

F JAethotaxis
3

C?

advena

57 Btepanovites
27 conflexa

3

9

1 Anchignathodus
1 1 minutus
1 1 -
2 1
11 2
3
1 P e SPe.
P .7 8p. A
A1 ndeodella parva
96 lLldiognatnodus
1 3% 1 de%icatus
3
1

WA = =

AN
—
%))
N
—
[)b)
O\ N
[
ujo
hel (o
¢ I
®
B
ot
[+
'...I
e
4]

N
=
N
-—
N
o
.

/7]
o
[ ]

13 Toprioniodus
P | 37 a3y Lypus
7 1Y
3 2
3 3
11 3
38 Gondolella
3 1 Foellm —
] —
1 1
2 2
IB3
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APPENDIX B
LOCALITY REGISTER WITH SAMPLE DESCRIPTIONS

Exact collecting localities illustrated in figures
2, 5, and 6 with lithologic descriptions of samples
processed for conodonts and tabulated in appendix A.
Skeletal grain types are listed in decreasing order
with most abundant grain types first and least abundant
last. Grain types listed before parentheses are
considered abundant enough to be major constituents
in the sample. Those grain types listed within parentheses
are less abundant to rare and in some limestones were

observed only in the acid residues.
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APPENDIX B
LOCALITY REGISTER WITH SAMPLE DESCRIPTIONS

Locality la (McQ), McAdam's Quarry

NE %, sec. 1, T20S, R19E; north side of quarry.
Vilas Sh,

T; gray shale, fossils rare, (echinoderms)
Captain Creek Ls.

B; skeletal calcilutite to fine calcarenite with
brachiopods, algae, (bryozoans, fusulinids,
octracodes, gastropods, fish elements)

M (% 4% ft.); skeletal calcilutite with algae,
brachiopods, bryozoans, (echinoderms, gastropods,
fish elements, sponges, orbiculoid brachiopods,
foraminifera)

Locality 1b (PTC), Pottawatomie Creek

NW %, sec. 4, T20S, R19E; road cut along east side of
gravel road.
Captain Creek Ls.

T; skeletal calcilutite with algae, bryozoans,
(foraminifera, brachiopods, fish elements)

Eudora Sh.
B; 2 in. thick gray shale with (echinoderms, fish

elements, ostracodes, foraminifera)
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M; 18 in, thick black platy shale with phosphate,
orbiculoid brachiopods, (fish elements,
foraminifera)

Ts 2 in, thick fossiliferous gray shale with
echinoderms, brachiopods, (bryozoans, foraminifera,
phosphate, fish elements, coelenterates)

Stoner Ls.

B; skeletal calcilutite (packstone) with echinoderms,
(bryozoans, brachiopods, fish elements)

M (+ 13 ft.); skeletal calcilutite with (brachiopods,
echinoderms, algae, bryozoans, sponges, fish
elements)

U (+ 4% ft.); skeletal calcilutite with brachiopods,
(fusulinids, echinoderms, bryozoans)

Locality 2 (US54RC), U.S. Highway 54 roadcut

SE %, sec. 25, T24S, R17E; roadcut on north side of
U.S. Highway 54,
Benedict Bed
0 - 1 ft. thick algal stromatolite, calcilutite,
fossils rare, (echinoderms, bryozoans, brachiopods,
fish elements)
Captain Creek Sh.
T; 4 = 5 ft. thick fossiliferous tan shale with
brachiopods, echinoderms, bryozoans, ostracodes,

foraminifera, (gastropods)
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Captain Creek Ls.
; skeletal calcilutite (packstone) with algae,
brachiopods, (echinoderms, bryozoans, foraminifera)
U (+ 5 ft.); skeletal calcilutite with algae,
(brachiopods, foraminifera, fish elements)

Locality 3 (2QSP), Second quarry south of Piqua

NW %. SW %, sec. 3, T25S, R17E; small water filled
quarry on east side of gravel road.

Captain Creek Ls.

2 (= 2 in.); skeletal calcilutite with algae,
brachiopods, bryozoans, (echinoderms,
coelenterates, foraminifera, fish elements,
burrows)

T3 skeletal calecilutite with brachiopods, algae,
(bryozoans, echinoderms, foraminifera, fish
elements, spirorbids)

Eudora Sh,

B; fossiliferous tan shale with echinoderms, bryozoans,
phosphate, brachiopods, foraminifera, (fish elements,
coelenterates)

U (+ 1 ft.); fossiliferous tan shale with echinoderms,
bryozoans, brachiopods, (ostracodes, foraminifera,

fish elements)
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Stoner Ls.
IL; skeletal calcarenite with some mud (packstone),
brachiopods, bryozoans, echinoderms, (algae,
ostracodes, foraminifera, fusulinids, fish elements)

Locality 4 (CLC), County Line Channel

N 4, sec. 3, T27S, R17E to S %, sec. 34, T28S, R17E;
outcrop in hog lot and road ditch,
Captain Creek Ls.,

U; skeletal calcilutite with algae-sheltered, spar-
filled voids containing pellets, (brachiopods,
echinoderms, bryozoans, foraminifera)

Eudora Sh.

U (+ 6 ft. from Captain Creek - U); black platy shale,
fossils rare, very small phosphate nodules,
(orbiculoid brachiopods)

Stoner Ls.

M (+ 5 ft.); skeletal calcilutite (packstone) with
algae, brachiopods, (bryozoans, echinoderms,
foraminifera, fish elements, gastropods)

Locality 5 gggl, Erickson's Quarry (non Nelson's Quarry)
N 4, sec. 5, T27S, R17E; shale channel on north side

of quarry.

Captain Creek Ls.

M (- 7 ft.); skeletal calcilutite with algae, shelter-
ed, spar-filled voids containing skeletal debris,

(brachiopods, echinoderms, bryozoans, bivalves,
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gastropods)

T; mottled skeletal calcilutite with algae,
brachiopods, bryozoans, (echinoderms, foraminifera,
ostracodes)

Eudora Sh.

B; 8 in., thick fossiliferous tan shale in channel
with echinoderms, phosphate, brachiopods, fish
elements, (ostracodes, foraminifera, glauconite,
quartz, holothurian elements)

Stoner Ls.,

L; skeletal calcarenite with muddy matrix, echinoderms,
brachiopods, (bryozoans, fish elements, phosphate)

U (+ 6 £t.); mottled skeletal calcilutite with algae,
some sheltering voids, (brachiopods, bryozoans,
pellets, fish elements, quartz, sponges, gastro-
pods)

Locality 6 (RCNB), Roadcut north of Buffalo

SW %+, sec. 5, T27S, R16E; roadcut on east side of
U.S. Highway 75.
Stoner ILs,

L (- 5% ft.); spar-cemented skeletal calcarenite
with abraded fragments of brachiopods, echinoderms,
(gastropods, bivalves, bryozoans, fusulinids,
foraminifera, fish elements, orbiculoid brachiopods,

quartz)
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T; spar-cemented skeletal calcarenite with brachiopods,
echinoderms, (fusulinids, bryozoans, gastropods)
Locality 7 (NQEB), New quarry east of Buffalo
NE %. NE %, sec. 22, T27S, R16E; quarry south of
Kansas Highway %9 on north wall of quarry by ramp.
Captain Creek Ls.

L (- 6 ft.); skeletal calcilutite with brachiopods,
bryozoans, algae, echinoderms, (foraminifera,
ostracodes, fish elements, gastropods)

M (- 3 ft.); mottled skeletal calcilutite with algae,
brachiopods, bryozoans, (foraminifera, fish
elements, gastropods, sponges)

T; darker mottled skeletal calcilutite with calcarenite
zones, bryozoans, brachiopods, (algae, echinoderms,
ostracodes, foraminifera, sponges, fish elements)

Eudora Sh.

B; 4 in, thick fossiliferous dark gray shale with
phosphate nodules, echinoderms, fish elements,
orbiculoid brachiopods, (brachiopods, glauconite,
bryozoans, quartz)

Stoner Ls., with interbedded shale

B; skeletal éalcarenite with fine calcarenitic matrix,
echinoderms, brachiopods, bryozoans, (bivalves,
fish elements, ostracodes, coelenterates, glaucon-
ite). No evidence of cross bedding and fossils

mainly whole shells and fronds.
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1 (+ 1% ft.); skeletal calcarenite with some mud in
geopetal fabric, echinoderms, brachiopods,
bryozoans, (bivalves, fish, foraminifera),
gastropods. No evidence of cross bedding and
fossils mainly whole shells and fronds.

2 (+ 1% ft.); fossiliferous gray shale with bryozoans,
brachiopods, echinoderms, (spirorbids, foraminifera,
ostracodes, quartz, fish elements)

3 (+ 3% ft.); skeletal calcilutite with brachiopods,
bryozoans, foraminifera, echinoderms, (algae,
fish elements, spirorbids)

5 (+ 5 ft.); fossiliferous gray shale with bryozoans,
brachiopods, echinoderms, spirorbids, ostracodes,
foraminifera, (fish elements, bivalves, gastropods)

U (+ 8 ft.); skeletal calcilutite with bryozoans,

echinoderms, algae, brachiopods, foraminifera,

(sponges)

Locality 8 (RCESIQ), Roadcut east of Wilson County State

Lake Quarry

SE %, sec. 16, T27S, R16E; roadcut on north side of

Kansas Highway 39.

Stoner Ls.

4 (- 4 ft.); muddy skeletal calcarenite with
bryozoans, brachiopods, echinoderms, (sponges,
foraminifera). Probably contains algal blades,

many collapsed.
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1 (= 1 ft.); mottled skeletal calcilutite with
bryozoans, (echinoderms, algae, brachiopods)

T; skeletal calcilutite with abundant small non-
descript skeletal fragments, bryozoans, echino-
derms, brachiopods, (fish elements, sponges)

Rock Lake Sh.
L; 1 ft. thick sandy light gray shale with bryozoans,
echinoderms, quartz, (fish elements)
Locality 9 (TSBB), Type Section of Benedict Bed
NW 4. NW %, sec. 11, T28S, R15E; roadcut on east side
of road north of Benedict.
Vilas Sh.

T; gray shale with ostracodes (echinoderms, gastropods,

oolites, sponges, brachiopods)
Benedict Bed

B; spar-cemented 00id calcarenite with brachiopods,
(algae, interclasts, gastropods, bryozoans,
ostracodes, fish elements). Some of the larger
shells are oolitically coated.

T (+ 4% ft.), spar-cemented ooid calcarenite with
brachiopods, algae, (gastropods, bryozoans,
bivalves, ostracodes, fusulinids, fish elements)

Captain Creek Sh,

B; fossiliferous tan shale with oolites, echinoderms,

ostracodes, brachiopods, brjozoans, (spirorbids,

sponges, fish elements)
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T (+ 24 ft.); fossiliferous tan shale with echinoderms,
bryozoans, ostracodes, spirorbids, (brachiopods,
sponges, bivalves)

Captain Creek ILs.

B; whole shell skeletal calcarenite with calcilutite
patches possibly under former algal blades,
brachiopods, algal crusts and blades, (echinoderms,
ostracodes, foraminifera, bryozoans, fish elements,
pellets, some smaller skeletal fragments may be
coated)

Locality 10 ngl, Benedict Bridge, Flank of algal buildup

NE %. NE %, sec. 16, T28S, R15E; outcrop along south

side of Verdigris River at Benedict Bridge.
Stoner Ls.

M (-~ 3 ft. from Stoner - U); mottled skeletal
calcilutite to muddy calcarenite with bryozoans,
echinoderms, brachiopods, (bivalves, ostracodes,
gastropods, foraminifera, fish elements)

U; muddy skeletal calcarenite with echinoderms,
bryozoans, brachiopods, (ostracodes, gastropods,
foraminifera, fish elements)

Locality 11 (5a), Field trip stop 5a; (ACN), Altoona cut
north

SW 4, sec. 7, T29S, R16E; roadcut north of locality

12 on east side of gravel road.
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Vilas Sh,
T; unfossiliferous gray shale
Captain Creek Ls.

B; darker mottled skeletal calcilutite with brachiopods,
echinoderms, (algae, foraminifera)

U (+ 12 ft.); skeletal calcilutite with algae, bryo-
zoans, brachiopods, (echinoderms, foraminifera,
gastropods)

Stoner Ls,

B; muddy skeletal calcarenite with brachiopods,
echinoderms, bryozoans, (algae, ostracodes,
gastropods, fish elements, foraminifera, orbiculoid
brachiopods, quartz crystals, glauconite)

M (+ 3 -5 ft.); skeletal calcilutite with fine
non-descript calcarenite debris, bryozoans,
echinoderms, brachiopods, (fish elements,
foraminifera)

Locality 12a (ARC), Altoona roadcut

NE %, sec. 18, T29S, R16E; roadcut on south side of
Kansas Highway 47.
Captain Creek Ls,
B; mottled skeletal calcilutite with most skeletal
fragments unidentifiable, (probable algae, brachio-
pods, echinoderms, bivalves, bryozoans, fish

elements, coelenterates, sponges, foraminifera)
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Locality 12b (ARC), Altoona roadcut

NE 4, sec. 18, T29S, R16E; roadcut on north side of
Kansas Highway 47 at base of channel.
Captain Creek Ls,

T (+ 3 = 5 ft.); skeletal calcilutite to muddy
calcarenite with bryozoans, (brachiopods, fish
elements, echinoderms, algae, foraminifera,
gastropods, coelenterates)

Eudora Sh.

B; 2 in, thick fossiliferous tan shale with gastropods,
brachiopods, bryozoans, (echinoderms, ostracodes,
fish elements, fusulinids)

13 2 in. thick dark shaly skeletal calcilutite with
brachiopods, (echinoderms, ostracodes, gastropods,
fish elements, quartz, glauconite)

2; 6 in, platy black shale with orbiculoid brachiopods,
(brachiopods, echinoderms, fish elements,
bryozoans, gastropods)

T; 4 in, thick fossiliferous gray shale with echino-
derms, bryozoans, brachiopods, (orbiculoid brachio-
pods, fish elements, phosphate nodules, gastropods)

Stoner Is.

B; skeletal calcilutite with abundant small skeletal

debris with bryozoans, echinoderms, brachiopods,

(fish elements, quartz crystals, glauconite)
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U (+ 11 ft.); muddy skeletal calcarenite with
brachiopods, echinoderms, bryozoans, probable
algal blades, (fish elements, gastropods)

Locality 12C (ACW), Altoona cut west

NW %, sec. 18, T29S, R16E; quarry on south side of
Kansas Highway 47 west of locality 12a.
South Bend Ls.

L; calcarenite quartz sandstone, oolites, abraded
brachiopod fragments, (fish elements, bryozoans,
sponges, orbiculoid brachiopods)

Locality 13 (WN), West of Neodesha

SW 1. SW %, sec. 22, T30S, R15E; roadcut on north
side of Kansas Highway 96.
Stoner Is.

U (- 2 in,); skeletal calcilutite with algae,
foraminifera, (brachiopods, bryozoans, echinoderms,
ostracodes)

T; skeletal calcilutite with brachiopods, bryozoans,
(algae, foraminifera)

Locality 14 (RC), Elk City Dam Roadcut

NW %, sec. 7, T32S, R15E; roadcut on north side of
road with channel outcrop on south side of road.
Vilas Sh.

T; gray shale with echinoderms, bryozoans, (ostracodes,

foraminifera, brachiopods, gypsum)
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Captain Creek Ls.

B; skeletal calcilutite with algae, brachiopods,
echinoderms, bryozoaﬁs, sponges, foraminifera,
(fusulinids, spirorbids, fish elements)

T (+ 41 ft.); mottled skeletal calcilutite with
former algal blades sheltering voids, brachiopods,
(echinoderms, bryozoans, fusulinids, ostracodes,
foraminifera)

Stoner Ls. Channel (C)

C - L; skeletal calcarenite with echinoderms,
(brachiopods, fusulinids, bryozoans, foraminifera,
fish elements, some limonite in matrix)

C - M (+ 5 f£t.); muddy skeletal calcarenite with
bryozoans, echinoderms, brachiopods, (fusulinids,
fish elements, foraminifera)

C - U (+ 10 ft.); muddy skeletal calcarenite with
echinoderms, fusulinids, bryozoans, (brachiopods,
foraminifera)

Stoner Ls. with Interbedded Sh.

L (- 30 ft.); muddy skeletal calcarenite with echino-
derms, brachiopods, bryozoans, fusulinids,
(foraminifera, gastropods)

T (- 20 ft.); fossiliferous gray shale with brachio-
pods, bryozoans, (echinoderms, ostracodes,

foraminifera, fusulinids, orbiculoid brachiopods)
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Stoner Ls.

B (= 20 ft.); muddy skeletal calcarenite with echino-
derms, bryozoans, brachiopods, foraminifera,
probable algal blades, (fusulinids, fish elements,
gastropods)

T; skeletal calcilutite with algae, brachiopods,
echinoderms, bryozoans, (foraminifera)

Rock Lake Sh,

B; tan shale, fossils rare, quartz

M (+ 2 ft.); tan shale, fossils rare, quartz

T (+ 6 ft.); tan shale, fossils rare, quartz

South Bend ILs.,

T (+ 18 ft.); skeletal calcilutite with echinoderms,
(brachiopods, fusulinids, algae, fish elements,
foraminifera)

Locality 15 (ECQ), Elk City Quarry

NW %. SW %, sec. 17, T32S, R14E; east side of quarry
west of U.S. Highway 160.
South Bend Ls.

U (- 2 in.); skeletal calcilutite with echinoderms,
bryozoans, brachiopods, fusulinids, (sponges,
foraminifera, algae, fish elements)

T; skeletal calcilutite with echinoderms, fusulinids,
brachiopods, (sponges, fish elements, foraminifera,

algae)
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Weston Sh.,

B; fossiliferous tan shale with echinoderms, brachio-
pods, bryozoans, fusulinids, ostracodes, foram-
inifera, (fish elements, holothurian elements)

Locality 16 (THE), Timber Hill East

NW %. NW %, sec. 25, T32S, R14E; roadcut on both
sides of road.
Eudora Sh.

L (- 8 ft.); gray shale with snails, bivalves,
ostracodes, foraminifera, (echinoderms, bryozoans,
scaphopods, brachiopods)

M (- 4 ft.); gray shale with snails, bivalves,
ostracodes, echinoderms, (foraminifera, holothurian
elements, bryozoans, scaphopods)

T; tan shales, fossils rare, quartz, (ostracodes)

Rock Lake Sh,

Bs unfossiliferous tan shale

M (+ 4 ft.); unfossiliferous tan shale

T (+ 8 ft.); unfossiliferous gray shale with quartz

South Bend Ls.

T (+ 63 ft.); skeletal calcilutite with brachiopods,
bryozoans, echinoderms, (algae, gastropods,
foraminifera, fish elements)

Locality 17a (EUS160RC), East of U.S. Highway 160 Roadcut

NW 4. NE %, sec. 36, T32S, R14E; roadcut on north
side of U,S. Highway 160.
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Vilas Sh.
Ts; fossiliferous tan shale with echinoderms, brachio=-
pods, (bryozoans, ostracodes, foraminifera)

Captain Creek Ls.

o]

skeletal calcilutite with echinoderms, (coelenter-
ates, algae, bryozoans, brachiopods, fusulinids,
sponges, quartz)

Locality 17b (US160RC), U.S. Highway 160 roadcut; (14a),

Heckel's section 14a

NW %. NW %, sec. 36, T32S, R14E; roadcut on north
side of U.S. Highway 160,
Eudora Sh.

L (- 154 ft.); fossiliferous gray shale with echino=-
derms, gastropods, bivalves, foraminifera,
ostracodes, (bryozoans, scaphopods)

11 (= 11% ft.); fossiliferous gray shale with
foraminifera, echinoderms, gastropods, bivalves,
ostracodes, (holothurian elements)

8 (- 8% ft.); fossiliferous gray shale with
foraminifera, echinoderms, ostracodes, (gastropods,
bivalves, holothurian elements, scolecodonts)

3 (- 3 ft.); fossiliferous gray shale with echinoderms,
brachiopods, bryozoans, foraminifera, ostracodes,
(holothurian elements)

Ts gray shale with silt, (echinoderms, ostracodes,

foraminifera, holothurian elements)
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Rock Lake Sh.
B (7 ft.); tan shale with silt, (ostracodes,
foraminifera, echinoderms)
T; tan shale, fossils rare, quartz, (carbonized
plants)
Locality 18 (RB), Rutland Bed
SW %. SW %, sec. 36, T32S, R14E; west side of small
quarry on east side of gravel road,
Rutland Bed
L (- 3 ft.); skeletal calcarenite with algae, brachio=-
pods, fusulinids, bryozoans, echinoderms
U; skeletal calcarenite with algae, brachiopods,
bryozoans, echinoderms, (fusulinids, gastropods,
foraminifera, carbonized plants, quartz crystals)
Locality 19 (WM), Walker Mound
NE %. NE %, sec. 5, T333, R15E; road ditch on south
side of road.
Vilas Sh.,
T; tan shale with quartz, (echinoderms, bryozoans,
oolites, bivlaves, ostracodes)
Captain Creek Ls. with interbedded shale
B; 2 in, thick oolitic calcarenite with (echinoderms,
brachiopods, bryozoans, bivalves, fish elements,
gastropods). Some skeletal grains oolitically

coated.
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1 (+ 2 in.); fossiliferous gray shale with sponges,
echinoderms, bryozoans, brachiopods, (oolites,
quartz, fusulinids, ostracodes)

5 (+ 5 ft.); fossiliferous gray shale with sponges,
echinoderms, brachiopods, bryozoans, (spirorbids,
ostracodes, foraminifera, bivalves, arthropods)

6 (+ 5% ft.); skeletal calcilutite with algae,
sponges, bryozoans, brachiopods, echinoderms,
(foraminifera, fish elements)

Eudora Sh.

B; 2 ft. thick fossiliferous gray shale with echino-
derms, brachiopods, bryozoans, (fish elements,
ostracodes, foraminifera, orbiculoid brachiopods,
holothurian elements, arthropods, coelenterates,
bivalves)

2 (+ 2 ft.); lower 6 in. of 2 to 3 ft. thick platy
black shale with (fish elements, phosphate,
orbiculoid brachiopods)

4 (+ 4 - 5 ft.); bedding plane samples on black platy
shale with (orbiculoid brachiopods, phosphate,
fish elements)

20 (+ 20 ft.); fossiliferous gray shale with echino-
derms, brachiopods, foraminifera, ostracodes,
bryozoans, gastropods, (fish elements, bivalves,

holothurian elements, spirorbids)
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Locality 20 (#27), Heckel's Section 27; (RR), Railroad cut

NW %, sec. 36, T33S, R14E; roadcut and railroad cut

along west side of U.S. Highway 75.
Vilas Sh,

T3 fossiliferous tan shale with brachiopods, echino-
derms, bryozoans, (sponges, foraminifera, gastro-
pods)

Captain Creek ILs.

B; skeletal calcilutite with sponges, echinoderms,
brachiopods, bryozoans, (foraminifera)

U (+ % ft.); skeletal calcilutite with brachiopods,
fo%aminifera, echinoderms, bryozoans, sponges,
(algae?, gastropods, ostracodes)

Bolton Bed

B; muddy skeletal calcarenite with calcilutite zones,
echinoderms, brachiopods, (bryozoans, ostracodes,
oolites, sponges, gastropods, foraminifera)

M (+ 21 in.); skeletal calcarenite with brachiopods,
echinoderms, bryozoans, (ostracodes, gastropods,
foraminifera)

T (+ 3% ft.); skeletal calcilutite with brachiopods,
echinoderms, bryozoans, (gastropods, foraminifera,
ammonoids, sponges)

Rock Lake Sh.
B; fossiliferous tan shale with brachiopods, bryozoans,

echinoderms, ostracodes, foraminifera, (gastropods,
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~ fish elements)

U (+ 1% ft.); fossiliferous tan shale with brachio-
pods, echinoderms, bryozoans, ostracodes, (quartz,
coelenterates, fish elements)

Locality 21 (#30), Heckel's Section 30; (BH), Brook's Hill

SW 4. SW %, sec. 31, T33S, R15E; roadcut on north side

of road.
Eudora Sh.

M (- 5 ft.); tan shale with (foraminifera, echinoderms,
gastropods, bivalves, (ostracodes)

T; tan shale with (foraminifera, oolites, brachiopods,
quartz, gastropods, ostracodes)

Bolton Bed

B; skeletal calcilutite with an oolite zone, brachio-
pods, echinoderms, (bryozoans, sponges, gastropods,
ostracodes, foraminifera, bivalves)

Locality 22 (RCWHWJ), Roadcut West of Hill West of Jeffer-

son
NE 1. SW 4, sec. 6, T34S, R15E; road ditch on both
sides of gravel road.
Tyro Oolite
T; oolites with (echinoderms, gastropods)
Eudora Sh.
B; fossiliferous gray shale with bryozoans, echino-
derms, oolites, (brachiopods, ostracodes, spiror-

bids, quartz)
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5 (+ 5 ft.); fossiliferous gray shale with bryozoans,
brachiopods, echinoderms, ostracodes, foraminifera,
quartz, oolites, spirorbids, sponges, holothurian
elements, gastropods)

6 (+ 6 ft.); 2 ft, thick platy black shale with
phosphate nodules, foraminifera, quartsz,
(orbiculoid brachiopods, fish elements)

7 (+ 7 ft.); fossiliferous gray shale with quartz,
foraminifera, echinoderms, gastropods, brachiopods,
(ostracodes, bivalves, oolites)

T (+ 14 £t.); fossiliferous gray shale with quartsz,
foraminifera, echinoderms, ostracodes, (brachiopods,
gastropods, ammonoids, nautiloids, holothurian

elements)

Bolton Bed

B; muddy skeletal calcarenite with brachiopods,
echinoderms, bryozoans, (ostracodes, oolites,

gastropods, fish elements, bivalves)

Locality 23 (SBWW), South Bend West of Wayside

NW . SW %, T34S, R14E; road ditch south of U.S.

Highway 75.

Rock Lake Sh.

T; gray shale with quartz, echinoderms, (brachiopods)

South Bend Ls.

U (+ 3 ft.); skeletal calcilutite with sponges,

echinoderms, (brachiopods, bryozoans, coelenterates)
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Locality 24 (TyQu), Tyro Quarry

SE %, sec. 30, T34S, R15E; south side of gquarry.
Tyro Oolite

M (=5 ft.); oolite with (echinoderms, brachiopods,
gastropods)

T; calcilutite with scattered oolites, (echinoderms,
brachiopods, sponges)

Eudora Sh.

B; 1 ft. thick fossiliferous gray shale with quartz,
echinoderms, brachiopods, (bryozoans, ostracodes,
bivalves)

Ts 1 ft. thick fossiliferous platy dark gray shale
with phosphate nodules toward base, quartz
crystals, foraminifera, echinoderms, (brachiopods,
ostracodes, nautiloids, ammonoids, bryogzoans,
gastropods, bivalves, fish elements, scolecodonts)

Eudora/Rock ILake Sh.

5 (+ 5 ft. from Eudora base); unfossiliferous gray
shale with silt, (quartz, carbonized plants)

8 (+ 8 ft. from Eudora base); unfossiliferous gray

shale with silt, (quartz, carbonized plants)
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